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We, International Latex Corporation, 
a corporation organized under the laws of the 
State of Delaware, United States of America, 
of Platex Park, Dover, State of Delaware, 
United States of America, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following, state- 
ment: — 

This invention relates .to deposited latex 
rubber articles having adherent coatings of 
elastomeric poJyurethanea, and to methods for 
producing such coatings. In addition, the in- 
vention relates, to latex rubber dipped goods 
provided with adherent coatings of elastomeric 
polyurethanes and a layer of flock adhesively 
secured to the poiyuretbane coatings. 

Many articles made of fi1m 1? of deposited 
latex rubber, for example, girdles, gloves, 
swim suits, bathing caps, sheetings, overshoes, 
are exposed to conditions which tend to- de- 
grade the rubber and shorten the service life 
of the goods. Abrasion, aging, oxidation, 
attack by ozone, body oils, and other oils or 
greases have a deteriorating effect Con- 
sequently, protective coatings on such exposed 
latex films which would prolong the service 
life of articles containing die same are highly 
desirable. However, difficulty has been en- 
countered in providing coatings which have 
the requisite protective properties and which 
are adherent and possess sufficient elasticity 
to avoid breaking and/or delamination when 
flexed and stretched in service. 

To obtain the advantages of the elastomeric 
latex rubber, while eliminating objections to 
the rubbery feel, e.g., skin contact flnfl their 
non-absorbent property, such rubber articles 
are often provided with a flock lining' of 
natural or synthetic fibres on one or both 
sides. However, improvement in flock reten- 
tion is highly desirable whether flocking 
directly on the latex or using flock adhesives. 

The provision of a combined protective 
coating and a good flock adhesive which 
would cure to an adherent film on the latex 
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rubber base film appeared to be available in 
the form of elastomeric polyurethanes. The 
resistance of such polymers to abrasion, ozone 
and oil- would provide desired -protection and 
these ^ polymers could.. act as a good flock 
adhesive through chemical bonding with the 
flock. It was thought intermediate poiy- 
urethane polymers, Lc, " prepolymers," de- 
posited as a coating on the uncured rubber 
base film could advantageously be cross-linked 
or cured to an elastomeric film while curing 
the rubber substrate with or without inter- 
vening flock deposition. Attempts to do so 
resulted in poor cures of the polymer coating 
which remained soft or tacky, and generally 
resulted in lack of adhesion and delamination 
of the coating film from the rubber substrate. 
Even ^ where delamination did not occur, 
adhesion to die rubber base fiH was 
sufficient to meet tests established for in- 
service requirements. 

The prepolymers or intermediate polymers 
were of the isocyanate-modified polyesters 
having terminal isocyanate groups using poly- 
hydric alcohols or alcofiol-arnines as curing 
agents with or without catalysts. On the other 
hand, , the same prepolymer cross-linked or 
cured in like manner when cast on a sup- 75 
port and then stripped provided well cured 
elastic films having good physical properties, 
similar to those of the latex substrate, as ex- 
emplified by the following: Tensile— 5000 
psi., 300% modulus— 250 psi., elongation— 
550%, percent set 1, and tear 87—110. In 
addition, excellent adhesion of such films to 
other surfaces, eg., metal, was obtained. 

Apparently, the rubber film was inhibiting 
the polymer cure and preventing good 
adhesion. As is well-known, latex rubber films 
are usually * fabricated by dipping a suitable 
form into aqueous dispersions of rubber. 
These dispersions contain emulsifying agents, 
stabilizers, and curing system components, 
such as accelerators and vulcanizers for sub- 
sequent curing. In- addition, coagulants are 
often utilized for film thickness control in 
different portions of the shaped article being 
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fabricated. The rubber film in the "uncured 
condition, has a high moisture content, and 
either cured or uncured has occluded therein 
and absorbed on its surface quantities of the 

5 above-mentioned ingredients. 

Although it is not intended to limit the 
invention to any particular mechanism or 
" theory of action, it is noteworthy that the free 
•isocyanate groups present in the isocyanate- 

10 terminated prepolymers are highly reactive 
both to water and to any other active 
. hydrogen-containing materials. Water, even 
though capable of causing cross-linking of iso- 
cyanate-terminated linear polymers, if avail- 

15 able in excess amount, can prevent cure, and 
the extraneous matter present in the rubber 
latex film includes a cave hydrogen-contain- 
ing materials. Thus, being isocyanate-reactive, 
it was thought they may contribute to the 

20 observed inability to obtain proper cure 
adhesion of the polyurethane coatings. 

It was discovered according to the present 
invention that adherent and well-cured or sub- 
stantially tack-free polyurethane elastomer 

25 coatings were obtainable by a method of sur- 
face treatment of the rubber base film to 
render it substantially non-inhibiting with 
respect to polyurethane polymer cure and 
adhesion. The treatment reduces, the quantity 

30 of extraneous material on the rubber surface. 
Whether this reduces undesirable prepolymer 
isocyanate group reaction is not definitely 
established, but it provides good cure of the 
polyurethane coating, and excellent adhesion. 

35 This invention advantageously provides a 
latex rubber article having a surface pretreated 
in the uncured state to a substantially non- 
inhibiting condition with respect to poly- 
urethane polymer cure, and having on said 

40 surface an adherent coating of a polyurethane 
polymer cured to an elastomeric state. 

The invention also provides articles com- 
prised of latex rubber films, as above de- 
scribed, containing a superposed flock layer 

45 firmly adhered to the surface of polyurethane 
polymer coating. The flock is applied to the 
prepolymer coating on the rubber base film 
after sufficient removal of solvent from the 
coating to impart proper consistency for flock 

50 adhesion without penetration of flock through 
the coating layer. The flocked polymer coat- 
ing is then cured to an elastomeric state. 

It was discovered that improved cure and 
adhesion were obtained by subjecting the un- 

55 cured latex rubber base film to a water leach 
or soak prior to prepolymer coating. Only a 
surface drying and not a a^ydration of the 
rubber film sufficed after the leach and before 
application of the prepolymer, preferably in 

60 * solution form. This result is surprising, since 
h would have been expected that a water Isach 
of the substrate without subsequent dehydra- 
tion would cause reaction of water with the 
prepolymer isocyanate groups and prevent 

65 proper cure and/or adhesion of die polymer. 



Whether the improvement is due to effective 
reduction of isocyanate-reactive extraneous 
matter from the surface of the rubber film is 
not definitely established. However, the fact 
remains that improved cure and adhesion were 70 
obtained by this water leach pre treatment of 
the substrate as compared to untreated latex 
rubber films. * 

It also was found that further improve- 
ment in polymer cure and excellent adhesion 75 
were obtainable when the uncured rubber 
substrate was treated with low molecular 
weight isocyanate before coating with the 
prepolymer. This pretreatnxenr may be in lieu 
of the water leaching, but preferably is used 80 
in . conjunction with and subsequent to the 
water leaching. 

^ In accordance with this invention, we pro- 
vide a method of producing composite latex 
rubber article which comprises pretreating the 85 
latex to render it substantially nOT-inhibiting 
with respect to a polyurethane polymer cure, 
applying thereto a # polyurethane intermediate 
polymer, curing said intermediate polymer to 
an elastomeric state in the presence of a non- 90 
aqueous cross-linking agent. 

The method of the invention for the pro- 
duction of deposited latex rubber films having 
firmly cured adherent polyurethane polymer 
coatings therefore comprise applying a low 95 
molecular weight isocyanate to either or both 
sides of the base film or substrate surfaces, 
preferably with a precedent leach or soak of 
the substrate in hot water followed by sur-" 
face drying, coating the thus-treated sub- 100 
strate with an isocyanate-terminated polyester 
or polyether glycol prepolymer, preferably in 
a suitable solvent, reacting the prepolymer 
with a cross-hnking agent which is a polyol 
or polyamine, preferably the former, and 105 
curing of the^ prepolymer, preferably by 
accelerated curing at eLevated temperature 
under conditions which also cure the rubber 
substrate, and which advantageously corre- 
spond to normal curing conditions for the 110 
latex rubber. In addition, where an adherent 
flock layer is desired, the prepolymer solvent 
is substantially removed from the coating and 
flock is applied by any suitable methods, such 
as^mechanically or electrostatically. The flock 115 
is impinged onto the coating in such a way 
that mixing of the flock fibers with the 
polymer or embedding of the fibers or full 
penetration thereof into the polymer coating 
is avoided. Thus, whether oriented normal to 120 
the coating surface or not, the fibers are 
engaged only by the upper or surface portion 
of the coating. 

In connection with the excellent results of 
fiock^ pickup and -retention observed in the 125 
practice of the present invention, it should be 
noted that at least the outer layers of the 
polymer coating provide reactive isocyanate 
groups which are capable of chemically bond- 
ing with active hydrogens of the fiock 130 
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material whether it be of cellulosic origin, 
either natural, such as cotton fiber, or 
synthetic such as rayon, cellulose acetate, or 
non- cellulosic, such as polyamide (nylon) or 
5 polyester (registered Trade Mark " Dacron "). 
This chemical bonding combined with the 
mechanical interlock of the fibers in the sur- 
face of the coating film provides an improved 
flock retention. 
10 The prepolymers suitable in the practice 
of the invention may be those which, upon 
reaction with a suitable cross-linking agent 
will form elastomeric polyurethane polymers 
having physical properties sufficiently similar 
15 to those of the latex rubber substrate as to 
insure avoidance of failure of the polymer 
coating upon subjecting the substrate to re- 
peated flexing and stretching within the limits 
of its ultimate elongation. In this regard, 
20 those polyurethane polymers which in cured 
unsupported film exhibit ultimate elongations 
not substantially less than one-half that of the 
rubber substrate and 300% moduli not sub- 
stantially greater than three times that of the 
25 vulcanized latex rubber film are productive 
of the most desirable results. However, any 
polyurethane polymer may- be. employed which 
is firmly cured and adhesively bonded to the ' 
rubber substrate by the practice of the inven- 
30 tion. , 

The polyurethane prepolymers may be suit- 
ably produced, from linear polyesters pre- 
pared by reacting polyhydric alcohols, for 
example, ethylene and propylene glycols or 
35 mixtures thereof with poiycarboxylic acids, 
for example, aliphatic dicarboxylic adds, such 
as adipic, pimelic, sebacic, methyl adipic and 
succinic acids, using an excess of the alcohol 
over the add so that the resulting linear poly- 
40 ester contains terminal hydroxy! groups. Poly- 
esters having molecular weights of at least 
1100, hydroxyl numbers of not more than 
100, and low add numbers, e.g., below 2 are 
preferred. The polyester is then reacted with 
45 an excess of any suitable diisocyanate, for 
example, an aromatic diisocyanate, such as, 
1,4-toluene diisocyanate ; naphthalene-l,5-di- 
isocyanate; p^-diphenylmethane diiso- 
cyanate, and also aliphatic diisocyanates, such 
50 as, hexamethylene diisocyanate, to insure the 
presence of free isocyanate groups in the pre- 
polymer, that is,, an isocyanate-terminated 
polyester. Such polyesters are capable of sub- 
sequent reaction with polyfunctional cross- 
55 linking agents, such as, di- and other poly- 
hydroxy compounds, and di- and other poly- 
amines with and without catalysts, such as 
tertiary amines. Such reactions extend the 
linear chain and cross-link the polymer to an 
60 elastomeric state when the proper proportion- 
• ing of the prepolymer and curing agent is 
observed. 

Prepolymers suitable in practicing the in- 
vention may also be made from polyalkylene- 
65 ether glycols, commonly referred to as poly- 



ethers, which like the hydroxy polyesters are 
reactable with diisocyanates to provide <Iiiso- 
cyanate modified, that is, isocyanate- 
terminated poiyalkyleneethers. These in turn 
may be cross-linked to elastomeric poly- 70 
urethanes through reaction with polyols, such 
as^ di- and polyhydric alcohols well known in 
this art, or with polyarnines. Polyethylene 
glycols, polypropylene glycols, and other 
polyethers, such as polytetramethyiene ether 75 
glycol may be mentioned as illustrative. Other 
polymeric glycols are suitable, such as poly- 
alkylenethioether glycols, and polyalkylene- 
aryleneether glycols and thioether glycols.. 
The f polymeric glycols may have a widely 80 
varying molecular weight provided they are 
elastomeric and have physical properties as 
above-described. 

The isocyanate-terminated prepolymers 
may advantageously be blocked or capped, 85 
that is, the terrninal isocyanate groups may 
be reacted to stabilize the prepolymer against 
premature cure by atmospheric moisture. The 
capping agent may be any active hydrogen- 
substance which may be volatilized or removed 90 
upon regeneration to free the isocyanate 
groups at temperaiures below that adverse to 
the rubber substrate and which will not de- 
grade the rubber substrate. Preferably, these 
isocyanate precursors should be decomposable 95 
at temperatures of not over 250 to 300° K, 
preferably 200 to 275° F. Examples of such 
blocking agents are diethyl malonate, aceto- 
acetate and acetyiacetone, and sodium bi- 
sulfite, joo 

The process of the invention advantageously 
permits preparation of the latex rubber film 
by conventional dipping processes either with 
or without control of thickness in the de- 
posited layers by coagulant utilization. In 105 
practice it is preferred to reduce the total 
thickness of the base film in an amount 
approximatdy corresponding to the thickness 
of the polyurethane polymer coating. In 
general, shaped latex anides made by dipping 110 
have film thicknesses which may range from 
of the order of one or two hundredths of an 
inch up to a few tenths of an inch. Typical 
polyurethane polymer coating thicknesses are 
from .001 to .005 inches. 115 

It is a particular advantage of the present 
invention that the rubber substrate need not 
be vulcanized or cured prior to the applica- 
tion of the polyurethane coating, and con- 
versely the polyurethane coating need not be 120 
cured prior to curing the rubber substrate. 
The invention advantageously permits curing 
of both the base film and the coating at sub- 
stantially the same time and under the same 
conditions, Any rubbery substrate suitable for 125 
dipped goods is suitable in the practice of the 
invention, such as natural and synthetic 
rubber and mixtures of the two. Among suit- 
able synthetic rubbers may be mentioned 
butadiene-styxene- (GRS), butadiene-acrylo- 130 
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nitrilp (registered^ Trade Mark "Buna"), 
butadiene-carfaoxylic elastomers, synthetic 
isoprene, butyl rubber and polysulphide 
rubber. 

5 The pretreatment of the substrate by water 
leaching is most simply conducted by 
immer sion in water with or without agitation. 
The time of treatment may be from at least 
10 minutes up to several hours, and prefer- 

10 ably about a half hour with the temperature 
from above 100° F. to the atmospheric boil- 
ing point, preferably about 150 to 160° R 
After removal from the water soak, the sub- 
strate is subjected to conditions which will 

15 provide^ a visibly dry surface, such as, warm 
air drying -for several minutes, or room tem- 
perature drying for a correspondingly longer* 
time. 

The rubber film is then subjected to treat- 
20 rnent with a low molecular weight isocyanate, 
-preferably in solution in a volatile solvent. 
This isocyanate treatment is conducted pre- 
ferably by dipping, although spraying of the 
solution onto the surface of the article or any 
25 other suitable . method of contacting the sur- 
face of base film with the solution may be 
practiced. The isocyanate utilized is prefer- 
ably a diisocyanate, for example* 2,4-toluene 
diisocyanate, or isomers or mixtures thereof, 
30 PaP^diphenylmethane diisocyanate and also 
other aromatic or aliphatic isocyanates such 
as those previously mentioned. 

Any suitable solvent, preferably volatile, 
non-flammable, inert and of low toxicity may 
35 be utilized. CHorinated solvents, such as per- 
chlorperbylene, trichloroethylene and mono- 
chloro benzene are particularly satisfactory. 
The .solvent, of course, should be non-reactive 
relative to the isocyanate and preferably has 
40 IMe or no effect upon the rubber substrate. 
In those instances where the solvent has a 
swelling action on the rubber, the time of 
immersion is limited such that any noticeable 
swelling is avoided. It has been determined 
45 that the concentration of isocyanate is prefer- 
ably relatively low in order to avoid adverse 
effect of the isocyanate on the modulus of the 
rubber and therefore solutions of substantially 
higher than 10% by weight of isocyanate are 
50 usually not cmpbyed. Advantageously pre- 
ferred con^trations are as low as 5%, and 
even lower concentrations, e.g., 1% have been 
used.. 

m Although diispcyanates provide best results 
55 m the pretreatment of the substrate, other 
polyisocyanates, such as triisocyanate and 
relatively low molecular weight organic 
solvent-soluble isocyanate polymers, and also 
monoiscK^nanates may be used. However, with 
60 the monofunctional compounds larger quanti- 
ties are required, and it is not as economical 
m order to obtain equivalent results. 

The isocyanate-terminated prepoiymer is 
preferably applied to the coating in solution 
65 form, although liquid polymers, if of 



sufficiently low viscosity are usable. Where 
the prepoiymer is not blocked or capped, the 
usual precautions for rnamtaining the pre- 
poiymer in a dry environment are exercised, 
and generally the polymer solution should be 70 
utilized for coating not more than about 24 
hours after preparation. 

The prepoiymer may be applied either by 
spraying or dipping, or any other suitable 
mnnnrr of application which will impart a 75 
polymer coatiig of relatively uniform thick- ■ 
•ness and which will, result in complete 
coverage of the pretreated substrate. The 
thickness of the coating may be controlled by 
variation in viscosity of the prepoiymer solu- 80 
tion, which in turn is generally determined 
by the prepoiymer solids content. For spray- 
ing applications lower viscosities, for example, 
60 to 100 centipoises at 80° F. are recom- ' 
mended, while for dipping applications the 85 
solids content may be varied appreciably, 
although it has been observed viscosities above 
400 centipoises. at 80° F. may tend to cause 
bubble entrainment in the coating, and viscosi- 
ties of the order of 100 to 200 centipoises at on 
80° F. are recommended 

Any solvents which are non-reactive with 
the prepoiymer and which after application 
will substantially completely volatilize from 
the surface, preferably without heat or 05 
vacuum, may be utilized Among those which 
may be mentioned are methyl, ethyl and butyl 
"Cellosolve" (registered Trade Mark) 
acetate, which are preferred, and other di- 
hydric alcohol aliphatic add ether-esters, n- 100 
• butyl acetate, ethyl acetoacetate, diethyl 
sulfate, butyl carbitol acetate and other ether- 
esters of dlethylene glycol, and, in addition, 
more volatile' solvents, such as methylene 
chloride, and ordinary aromatic solvents, such 105 
as toluene and benzene, may be satisfactorily 
utilized. . . 

Most satisfactory results have been obtained 
when the curing or cross-linking agent is 
mixed with the prepoiymer solution before HO 
coating. Polyhydroxy curing agents are pre- 
ferred over poiyarnines, since they are 
generally somewhat less reactive and this is 
advantageous when flock is deposited before 
curing tile prepolyrrier. Particularly effective 115 
are polyhydric alcohols, polyols with tertiary 
amino groups, such as misppropanplarhine, 
smce the . tertiary amine group acts as a 
"built in" catalyst. Li most mstances, the 
curing agent may be added to the prepoiymer 120 
solution as a separately prepared solution in 
the same or compatible solvent, but it may 
also be applied separately either before and/ 
or after application of the prepoiymer coat- 

ing ' . * 125 

As is known, the cross-linking agent must 
be proportioned on the basis of the iso- 
cyanate group content of the prepoiymer. The 
isocyanate to hydroxyl or amino group ratio 
should be regulated to provide at least a 130 
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stoichiometric amount of isocyanate groups. 
Preferably the weight ratio of the isocyanate 
groups in the intermediate polymer to the 
hydroxy! groups in me polyhydric alcohol is 

5 greater than 1 hut less man 8. For example, 
the ratio expressed as "NCO/OH" should 
be equal to or greater than 1, preferably at 
least 1.1 and less than 2, with best results 
being obtained when the ratio is between 1.1 

10 and 1.5. It is desirable to avoid such iso- 
cyanate excess as will cause the cure to be 
essentially through the medium of subsequent 
reaction with moisture, rather than reaction 
with the added polyoL 

15 After coating, the prepolymer solvent is 
permitted to substantially evaporate, usually 
accelerated by mild heating, before the flock 
layer is deposited on the surface of the 
polymer coating. This aids in preventing 

20 large reductions in polymer film physical 
properties, such as tensile and elongation by 
flock penetration or embedding of the flock 
in the polymer film. Rupture of the elastomeric 
polymer coating due to the formation of a 

25 fiber network in the polymer film is thus 
avoided by restricting the flock' deposition to 
the surface or upper portion of the polymer 
film. 

The flock is deposited upon the polymer 

30 coating in any suitable manner, such as by 
blowing or preferably by dectrostatic deposi- 
tion. Iri any case, the flocking is conducted 
in such a manner that the fibers are either 
oriented with their ends normal to the coat- 

35 ing surface, or are projected with such a 
force that they are embedded only in the 
surface of the coating layer and do not pene- 
trate through the coating. 
The flock may be natural or synthetic 

40 fibers either cellulosic or non-cellulosic. For 
example, cotton, alpha cellulose, cellulose 
acetate, . rayon, polyamide (nylon), and poly- 
ester ("Dacron") may be mentioned, and 
even animal fibers such as wool may be used 

45 as flock. By the term " flock," the dictionary 
sense is intended in that it denotes a fibrous 
material, the particles of which are elongated, 
e.g., generally cylmdrical but of short longi- 
tudinal dimension compared to so-called 

50 staple fibers. Such flock fibers usually do not 
exceed about 1/10 inch in length and may 
be either poly or mono filamentary. 

After flocking, the article is subjected to 
curing conditions for the purpose of cross- 

55 linking both the poly-urethane polymer coat-* 
ing and vulcanizing the rubber substrate. This 
is accomplished at elevated temperatures of 
from 150 to 300° F. with curing times of 
from 15 minutes or one-half hour up to as 

60 much as 24 hours. Usually shorter times are 
utilized at the higher temperatures. It has 
also been determined that for most con- 
sistently obtaining optimum cure and adhesion 
results, the curing is conducted without any 

65 appreciable delay after flocking, This curing 



may be accomplished with any suitable equip- 
ment, for example, hot air circulating ovens, 
infrared banks, or induction coils. 

The following example is intended to pro- 
vide a description of a complete specific em- 70 
bodiment of the invention without constituting 
a limitation thereon. 

Example. 

Seamless girdles of natural rubber were 
prepared by conventional dipping of metal 75 
forms in rubber latex. The latex was a blend 
of 70% by weight (dry solids basis) of a 
centrifuged ammoniated natural rubber latex, 
and 30% by weight of a cream concentrated 
ammoniated natural rubber latex stabilized 80 
with sodium -salts of sulfate monoesters of 
lauryl and myristyl alcohols and sodium 
silicate with 2 parts by weight per 100 of 
rubber sulfur, 2 parts ZnO t 5 parts- tit anium 
dioxide, 0.5 part zinc fflethylaithiorabaniat^ 85 
0.75 part zinc salt of 2 mercaptobenzo- 
thiozole per 100 parts of dry rubber and 1 
part of a standard antioxidant The final dip 
m the latex provided a rubber substrate having 
a thickness of about 0.02 in the thinnest 90 
portions of the deposited film, and somewhat 
greater than 0.06 at the thickest portions of 
the film. The thickness was controlled in the 
initial and final dips by spraying a solution of 
calcium nitrate as a latex" coagulant upon 95 
those areas in which the higher thicknesses 
were desired. The girdles on the forms were 
then dried for about 30 minutes at 150° F. 
and thereafter immersed in water at 150° F. 
for 30 minutes and dried for 10 minutes at 100 
150° F. The girdles were then dipped in a 
5% solution of 2,4-toluene diisocyanate in 
perchloroethylene, the solution being contained 
m a tank of suitable depth and of narrow 
cross section for minimum exposure of the 105 
reactive isocyanate to the atmosphere, The 
diisocyanate-pretreated girdles were then 
coated by spraying with a solution of pre- 
polymer (an isoc^anate-tenninated prepolymer 
having an average molecular weight of 8400 no 
prepared by reaction of 0.125 parts of toluene 
diisocyanate with 1 part of a polyester in 
turn prepared by reaction of a mixture of 
ethylene and propylene glycol and adipic acid 
in proportions to yield a polyester polymer 115 
havmg a molecular weight range of from 
2800 to 3800, an. hydroxy! number of from 
30 to "40, and an acid number of from 0 to 
1.5). The prepolymer was prepared as a solu- 
tion of 43% by weight total solids in ethyl 120 
"Celiosolve" acetate of which solids 41.3% 
was prepolymer and 1.7% was triisopropanol- 
amine as the curing agent The coating thick- 
ness was from about 0.002 to 0.004 inches. 
The polyurethane coated girdles were then 125 
oven dried for 10 minutes at 150° F, to 
volatilize a substantial part of the solvent and 
to form a continuous tacky adhesive film of 
polymer. 
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The girdles with the tacky adhesive coating 
were then subjected to flocking with cotton 
flock by means of electrostatic deposition in 
J 0tm aa ^ in S the girdles were 
earthed and were passed between electrodes 
carrying voltages of 30,000-60,000 volts of 
like polarity The coated and flocked girdles 

I^^Vt^S 0111115 iOT . 60 minutts 

at 250° F. The girdles were stripped from 
the forms and processed to finished condition 
in a conventional manner. 
. Representative samples 0 f ^ ^ produc . 
tion of girdles, as above exemplified were 

2ft? "1 th physical P«i«tta 

ot the flocked polyurethane coated rubber 
films being taken before and after each test. 
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S.' PfPP 6 ™^ measured were modulus at 
aSLw 00 700% ^tion, • tendle 

c g !? on » percent s "i and tear. 

Each girdle was subjected to severe con- 

arbonate for 45 minutes at 160" F. ( a test 
for adhesion described in more detail below") 

matic washing machine to reproduce in 
service condinons. The girdles were in- 

3?? ^ ? 6 165,5 8,1(1 no lamination of 
the flocked polyurethane coating had occurred 

SfeeS Pr0perti « « adversely 

^^J^ average physical properties lor 
the girdles tested were as follows: 
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t-rm. » U P [0 ™ «swts of the invention in 
P^yurtthane polymer cure and 
flode adhesion are further illustrated in con- 
juncnon with the comparative tests set form 
below, which follow a brief exptaSta of £ 
tests and the reason for their Section 

40 bJr^, na ? 1 I P0 - IyU f e ? ane f 01 ^ cure may 
5? - be , deternUDe d by measurement of the 
physicaj properties of unwppSfS^ 
die polymer after exposure to curing con- 
ditions. However, experience showed £ 
good aires, and physical properties wra 

±f e ln ^ ^ the filnHhile Ae 

same polymers as coatings on uncured rubbed 
base films gave both poor polymer film cureT 



50 



55 



60 



J^Sj 1136 Mowing qualitative and repre- 
raatm test methods were adopted for 
evaluating the polyurethane polyma cSatS 
on deposited latex rubber films : g 

1. Cure test— The coated substrate either 
flocked or unflocked is subjected to an oven 
cure cycle of 60 minutes at 250° F. Immedi- 
ately after removal from the oven, the polymer 
film surface is scraped with the fingernail or 
the edge of a coin. A firm cure is indicated 
when one is not able to scrape the coatine 
away from the latex substrate. A soft and un- 
satisfactory cure is exhibited when the skin 
of me coating breaks and slides under the 



scraping pressure revealing a tacky uncured 
undersurface. • 

2. Adhesion test— A correlation was found 
between polyurethane coated and' flocked 
girdles which stood up in in-service tests, and 
those which withstood the soda ash test above- 
menuoned Therefore, this latter test was 
taken as a proper criterion of satisfactory 
adhesion between the latex substrate and the 
polyurethane polymer coating. The adhesion 
test method is as follows: Soak the test 
sample in a 2°/ 0 solution of sodium carbonate 
for 45 mmutes at 160° F. Remove sample 
and immediately test for adhesion by scraping 
with a sharp object, e.g., fingernail or ed^ of 
com, to determine whether the coating can be 
separated or peeled back from the latex sub- 
strate. Results are classified as follows: 

Excellent adhesion— coating cannot be 
scraped from latex; 

Good adhesion— coating can be scraped but 
only in the area to which the scraping 
force is -actually applied; 

Poor adhesion-coating peels away or de- 
laminates from the substrate either 
during the soaking or is easily peeled 
away by scraping. * F 

mJof ^P^ement obtained by water leach- 
ing of the substrate prior to polymer coating- 
is demonstrated by the following £su?ts sef 
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out in Table JL The teste were performed laboratory plates, except that no diiso- 5 

utilizing the materials and procedure set forth cyanate pretreatment of tbe substrate was in- 

in the Example above on test samples con- eluded 
si sting of dipped latex films prepared on metal 

Table n 
Substrate Water Leach 
Water Soak Cure Soda Ash Adhesion Test 

None Soft Poor adhesion 

30 minutes at 150 °F. Firm Good adhesion 



In Table III below is shown the effect of 
10 the diisocyanate pretreatment uncured latex 
rubber films in terms of the cure and adhesion 
tests set forth above. The rubber films were 
prepared by dipping metal plates into latex 



using 'the materials and procedures as those 
set forth in the Example above. The sub- 15 
strates were dried 10 minutes at 150° F. be- 
fore diisocyanate treatment 



Table in 
Diisocyanate Pretreatment 

Pretreat Cure Adhesion by Soda Ash Test 



1 None (not water 
leached) 

2 Water leached 30 
minutes at 150°F.— 
no diisocyanate 

3 Water leached 30 
minutes at 150 °F. 
and dipped in 5% 
fC Hylene" (registered 
Trade Mark)" TM 
(80/20 mixture of 2,4 
and 2,6 toluene di- 
isocyanate in perchloro- 
ethylene) 

4 Water leached 30 
minutes at 150 D F. and 
dipped in 2.5% "Hylene" 
M— 50 (p-p^phenyl- 
methane diisocyanate in 
perchloroethylene) 

5 No water leach — dipped 
in 5% "Hylene" TM 

in perchloroethylene 



Uncured- 
sticky 

Finn 



Finn 



Finn 



Firm 



Poor 



No ddamination or w rinklin g 
but can be scraped off— Good 
adhesion 

Very hard to scrap— Excellent 
adhesion 



Very hard to scrape — excellent 
adhesion 



Hard to scrap — Very good ad- 
hesion 



It should be noted that the results of these 
20 qualitative tests as reported in the foregoing 
tables do not fully establish the sharp dis- 
tinction and improvement provided by the 
invention. Visual examination is a better in- 
dication when such qualitative tests are 



utilized. It suffices to state that the pretreat- 
ment by water leaching and with isocyanate 
contributes the optimum and most consistent 
improvement, although the process may be 
conducted without the water leach if iso- 
cyanate treatment is used, or without iso- 
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cyanate if a water leach is used With no sub- 
strate treatment before application of the 
prepolymer coating the tests indicated poor 
cures with soft or sticky films and poor 
•> adhesion, 

The invention also provides improved flock 
adhesion compared to latex fil™ m me 
flock is directly adhered to the latex substrate, 
Superior flock retention of the polyurethane- 
iy coated latex films is clearly demonstrated by 
tests performed in the following manner: 
Girdle 5km flocked directly on the latex sub- 
strate, and polyurethane coated girdle films 
prepared according to the invention, were sub- 
15 jected to the soda ash treatment above- 
described, and then to a single cycle in an 
automatic washer. The girdles after inspection 
were put through three additional washing 
on Cy 5?> and after inspection five additional 
20 washing cycles followed by drying for one- 
hour at 150° F. The loss in weight sustained 
by the girdles during this testing was 
measured and found to be 51% greater for 
the girdles flocked directly onto the latex film 
25 compared to the girdles prepared with poly- 
urethane coatings in accordance with the 
present invention. Visual inspection of the 
girdles at the various stages during the test 
and upon a total of 20 wash cycles clearly 
IV demonstrated the superior flock retention pro- 
perty of the girdles prepared according to the 
invention. 5 

From the foregoing, it may be seen that by 
means of the present invention, improved cure 
35 and adhesion of polyurethane coatings may 
be obtained on uncured rubber substrates 
made by latex dipping or casting, and curing 
the coating and the substrate together Of 
course, the invention may be utilized on pre- 
40 cured substrates but its fullest advantages are 
obtained without curing the substrate prior to 
coating. 

In practicing the invention, it has been 
found that utilizing blocked or capped pre- 

45 polymers advantageously permits pigment 
loading of the intermediate polymer solution. 
I his avoids the cure-inhibiting effect of re- 
action between polymer isocyanate groups and 
the residual moisture and impurities present 

50 m the pigments. Conventional amounts of 
commeraaliy available pigments may be 
utiLzed, e.g., up to 20% or more of in- 
organic pigment^ e.g., titanium dioxide, zinc 
oxide, and cadmium oxide, or organic pie- 

55 ments, such as phthalocyanines, and othef well 
Known and commonly used coloring materials 
Ihe pigmented mtcrmediate blocked polvmer 
solution is coated on the latex film, and the 
polymer is unblocked preferably after dry- 
60 mg of the pigmented coating, to free the iso- 
cyanate groups for reaction with the curin* 
agent ° 

Although the effect of the water leaching 
and isocyanate treatment of the substrate prior 
65 to coating with the polyurethane polymers 



not definitely understood, it suffices to state 
that improved results are amnly demonstrated 
when pracuce of the present invention is 
utilized m comparison with no substrate pre- 
treatment. 70 
WHAT WE CLAIM IS: — 

1. A latex rubber article having a surface 
pretreated in the uncured state to a substan- 
tially nor^-inhibiting condition with respect to 
polyurethane polymer cure, and having on 75 
said surface an adherent coating of a poly- 
urethane polymer cured to an elastomeric 
state. 

2. A latex rubber article according to claim 
Is -in which the adherent coating of a poly- 8 0 
urethane polymer was cured to an elastomeric 
state in the presence of a non-aqueous cross- 
Imfang agent 

3. A latex rubber article according to either 
of claims 1 and 2, wherein the polyurethane 85 
polymer is formed from an isocyanate- 
terminated intermediate polymer such as a 
polyester or a polyalkyleneether glycoL 

4. A latex rubber article according to either 
of claims 2 and 3, wherein the non-aqueous 90 
cross-hnking agent is a polyol or polyarnine. 

5. A latex rubber arucle according to any 
one of claims 1—4, which has been pretreated 
by leaching with water. 

6. A latex rubber article according to any 05 
one of claims 1—5, which has been pretreated 
with a low molecular weight isocyanate. 

7. A latex rubber article according to any 
one of claims 1—6, which has a superposed 
flock layer , adhered to said polymer coating. 100 
n L.. i la ? ex ™ bber article according to claim 
7, which is a deposited latex rubber girdle. 
J; A me * od °{ Producing composite latex 
rubber article which comprises pretreating 
the latex to render it substantially non- 105 

Wth t^ peCt t0 a P°iyurethane 
polymer cure, applying thereto a polyurethane 
intermediate polymer, curing said inter- 
mediate polymer to an elastomeric state' in 
^presence of a non-aqueous cross-linking 110 

10. A method according to claim 9, wherein 
the polyurethane intermediate polymer is an ■ 
isocyanate terminated intermediate polymer 
SU ?1 A 15,^^ ? a Pol^eneether 115 

0 Ha in ^ acco l rdlI1 S to either of claims 

1 ZrJ° 3 wh f ein .the cross-hnking agent is 
a polyol or poiyarnine. " . 

12. A method according to any one of 
claims 9 to 3 wherein the cross-lin^ragent 120 
is a polyhydric alcohol. g 

13. A method according to claim' 12 

groups in the intetroediate poLer t ±z 
15. A method according to any one of 130 
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claims 9 to 14, wherein toe latex is pretrearxd 
by leaching with water. 

16. A method according to rfafm 15, 
wherein the leaching is carried out at a tem- 

5 perature above 100° F.. preferably between 
150—160° F. 

17. A method according tx> any one of 
claims 9 to 16, wherein the latex is pretrcated 
with a low molecular weight isocyanaie, pre- 

10 ferably in solution in an inert volatile solvent 
■ 18. A method according to rfpirr) 17 
wherein the isocyanate is a di-isocyanate such 
as 2,4-tohiene di-isocyanate. 

19. A method according to any one of 
15 claims 9 to 18, wherein the latex article is 

formed by dipping a form into rubber latex. 

20. A method according to any ' one of 



claims 9 to 19, wherein flock is applied to the 
intermediate polymer prior to curing. 

21. A method according to any one of 20 
claims 9 to 20, wherein the intermediate 
polymer contains a pigment. 

22. A ^ method of producing adherent 
ekstomeric polyurethane coatingB on a de- 
posited latex rubber substantially as herein 25 
described. 

23. A deposited latex rubber article haying 
an adherent coating of elastomeric poly- 
urethane when prepared by a method accord- 
ing to any one of claims 9 to 22. 30 
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